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(57)Abstract: 

PURPOSE: To provide a solid-state erasable electronic 
memory having stable and truly non-volatile structure 
state. 

CONSTITUTION: A matrix body structure is formed by 
connecting memory cells 30, which are composed of a 
P-N diode 26, molybdate electric contact layers 32 and 
40, carbon electric contact layers 34 and 38 and a 
memory layer 36, through (x) and (y) address lines 42 
and 12 to an island separated from a P-- doped 
separate channel 16 by Si02 layers 20 and 39. The 
write/erasure of such a memory is executed by 
electrically converting the memory layer 36 into a 
crystalline/non- crystalline state. 
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n^m^hm&n^m^<r>m^m\zm^ti^z.b*^\ 
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[0 0 2 3] iferoww^js^-os^tt, 
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ffl T-f4 . 2c £ L KtB f IC -t co*t **co 
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± co,^ ,p B k*b co t> k mmtwftm& \z #j i- ss^ ic gt 

#fi«^te^*5^^T#fii-Scoi:||@«jlc:i^- 
co«^^co^ta^gFfS^S^*, ID^JIfCiftlcPJ- 
cO¥*&^ri8£&#o-C, loJW±coi&J|fttBl*ucKJfc 

b&&$. LV\ dco4 p^LT, -tcoW^tt* 

^BftRiui t^fis^iii t <Dm<vmmz lot 
tift^KSfc'tt L^aa$ti4^„ sot, resworn 

tigjfiteiM * u *»tfrTiEi 5 * x-m l < is® $ * e> *t 

[0 0 2 7] *©*m0>fifca-W\ — J»«j(Ctt, S«3{C^ 

-e-e>tT,5fc:5 -tco-v h y y ^ ^coK^-co^alfC 
i&^lctfco-C, ^coWWco^coMi*^^^ 

^^BlKtB^cojl^cor^tc-eco^fi^Sitt^^^ 9 , 
* co $t$fco * h K« ^ * tc#*j 

■£5 LfciSj-ft^Si, ^co$ti|sf^^Bj(c^ 0 x^ffl 

hit?) i. ?iZZ.Z\X-i*m$l&}lZ>tf. LfaL^ro Lfc# 

oT^CS'SlBe'lt^fcS, -tco^co-SFCXtt^gpcoJI 
o^eo^fcfc L fc«MS«r& A/T t 4 ^ 1 1/ > 5 r. £ risgSc 

[0 0 2 8] t>*>5A,> #Wa*#<0«fiWR**«a*, * 
B^K^flit^alK^ffico^tc^^TIESi^lB]— X'hZ, 
Z bte^-*imx-$>Z>t\<^0 Z.krfmM&tlZ>^%X-h 

m b &ikw-fcm<Dfii}(n®-&m\\<Dmtz ^mz-r s it. #> 



KJiJ&tf-trofir* £ L T«>#iStttft« £ ft AKfttt £ co 
Z>z\bfrfjmxfoZ> 0 

[0029] z.zx'i&m£ix2>M'&<K>m& rmwmz# 
Hflcoj b r^ftRoj (4, Js^iH?iJcoaiUtt^ti*J-6«) 

b rjgftjtoj a, js^-ia?ij<oS!fliJtti6sffi*f«jtffix, 

[0 0 3 0] *mm(D 1 OCO^JS^-C(4, ^KCOWW 
/4^coSS B ^ B «^ffi(c*J^^TI4#^T-^t@co^ B IK^ 
4r«t5 t ^ 5 r b b, Z <o*fflfC«5»antBttSV^ 

$fLTU^5o ^*.(4\ ±.mxUW£ittzi:o\z2'o<Dlfe 

Sb 24 Sr*-r2>tBte^^i|sj-rf4s rtb£> 2 ocoffico— 
155 iC-e&ifUfcU -5rC0ft&^172 ttg B B a ftt5ri: 

^co#fa,^ B e B K^3g*s, wCO^co^BBfiljt 
coSf* V^l&MXhZ>b%x.h)xZ> 0 ziiimmwcotf 

[0031] ^<o«-»asio«)iBffijtti (ww-t?»4 

ti&ftx&*mw<D<&wii l z&m-tz>m<&izi-i x za>um 
a&<>fr<omm<»mwri:+ft\zmizi-frh l, 

tv^tcr co^^^ B B BK^Si(c:^xM-rr £ 9 01 

&zm^b*<o&m.x'i-i£*)7F&j£mx'hy)'&z>tim 

ItZ, -?:COtecoffl^(c^Lr(4*3iT-(47iVN 0 L/5>U * 
5 Lfc«H4tt, *3§^co#^coffl^{c*rtTJ: 9 -® S 
L. ^o^-coffiii(ci:oT|l^^lc:» 

[00 3 2] wnicADx.-C, 1 r>XliZti&>±.<omi&« 
m i &j£LtzR<>]&g,\zBl&£1xZ>nX'ibZ>i!)i&l,z, Z 

<Dmmn&mznt>i%, 2 oco^l b.okiz.7ew&& 

[0 0 3 3] Ld»L» ^fSWroaSftWaro 1 ott, 
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irTfc^c -®wi:H:JW^»**L<*'>fl:£-fr» 2 
[0 0 3 4] JEK, 1 o^±<Dig B B a HtirtroJt^«]/h$ 

x#, i o«±o«*Kffl©fflag*}g^ 

[0 0 3 5] *^M03MfdSUrc»{B!lffitctSoT, *ffl®A 

*ttJ*±«0{k1fc*»tt: J JS.Bi: £*Ue^£ t^ia^nt 
[0 0 3 6] ifjiiEco J: 5 1", ^BlKtScoJ:(:^/h$ fc« 

ie B B B -^-r x«sh*s, ttAKttfls i ^ b b bM«is t ror^ wis 

<0^.g7iH^-6<]|agl5iS^lf|it-CttJ: T-ftf 
#Sfelc, «3ft«j»c«tt£ffifc^;:ifiv \?£ B B B «3g^^ B B B «tt 
Mbtefk b <D ffi £ <fc 9 ifijg ic^Dlfe ;t 5 t * tBjg a 

[0037] #&W(vmm&tfm(D!ftm<o 1 -tro 



£A#{fc-f X#, ftjfceffi 

W*t#<^^m-C$ ) -5^tll,000~5 > 000 ^-y^hu-A 
tf>ffiHJ: 9 t— JKWKlJ: j&lOO ~500 *-y>f 

x hn-Aro$5HrtO/h$^^ H B B f-^X^^-f-Si b 

a^m^tt-c^s. c £*x 5 r^a.-tn' xj 
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Sr*fc L« LIEU!, SPfc*<DiE«Xtt-tftfc 

[0 0 3 8] **Wo»«H^-arfiajH«>TeGeSb««. 

<o^ B B B K^j»(c*3its«aj5£ii, «m«j^afe-5i«6Srotite 

& h- *. 2> r i a tii $ ti ft z <Dmm<D 
mmmi&x*^ 0&n^mizio{t zTenw-xai&gtmo 

%£a»/«C9Tlel9, &Slft{ctejiS60%&TlE] 9 x — fflto 
ft^ffiTfi$)23%a> S>jfSj56% £ T-WteHrt fc* o fc„ Gejg 

**317%^t>*?j44%05fiiai*3T-Sb»?, — J&ttf- tt50%£T 
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T^S$*e>ttfc Si0 2 «>JB20*s*ric$ix, i/:7^7 
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KBBP22^±oTBi3eStt5K«rtfc»j*$*u* 0 p+g! 
«tn =^i?*^ir^Ji4:^*aiflc»*«*s, S i O 
2 J12 0(©BBP22S:^LTjBtttJ$ixfc#>«r<Dn ^fc°* 

^is^^mmmkmwp-n m&?<<*— K26 

[0 0 4 6] t(D&X\ ?* * }) m*30t>K K26 

t t^ajij^-— ^ >>>> 3 >^ ^ h LTp+fa*24(o±ic 
^#^-y:b^^ 0 ^^y*^3oti, ^-y y^coTgism 

«S^W«32i, «SBOT««*»^»Ji34i:, JblBft 

5o RWir^ey y^xnm&mw, 34, 38, 40^, 

y*36fc«>«lxfcm«ifi^«r»rtli-6i:#»c:, ^^yi 

[0 0 4 7] «*J134i:38ttJt«EWiev^*«»»iS:* 

W£fl, 100 —1,000*^^ ho— ^gcoteffirtOJt 

40te, ^^y«36<ofc»^^ffi:»/<y^i: lt«< 
7t^(C, 1,000 —2,000 ^V^'* h a— J*gtf)JE 

[0 0 4 8] **y«36«:, Cr-CBB*$nSJ:5*# 
Sft^ffieiTOT'W $ fix V * S 0 «36ttH«WK* 
0 B B Iw«It^/^ ^ If J ^ tti5 r i ^ftj tv\ 

4te^8fe-C»J5fc*ixTt> <tv\, ^y jf36<7>/¥£te& 
SftlCtt^200 h o — ^7^^5,000 :#->-^* 

0 -1,000 hP-^T'fc5o ffite^W^36O0fl 



(9) 



- 2 17 4 0 



fi29S8Slil^-f ^o^— -1/3 te£ftf>/h£ 

[oo49] #3ggu<&ifi Lv^m[«-ctt % *<n>mmifi 

ttSOM^iiff fcJMftlc— S^s J: 5 fc, JKrfEGfltttt 
ORBROjiatt 17^^d>- h 1/3 

y WJN-36<^Dfl«|SOiaSfi« 1 ^ u ^ — h yuj^ft-efc 
5 r k tmti L < . ' *£ A ftttffi t ^ Aftftffi © n 

aftEUiS:*:^*^ 7« * y »»36©»fl|* J «IIR**ta 

r-ett/B£*i5 rmasBl&J ^yjf36£>«»rffi 
<&«hi-ffi«r**U R^y/ifi, ;*^y/l36<k[*]l CD 
HffiW^ $ tL5 Jt 5 lcT£Pp+Ji k ±Mm>m2 k\z£i 

KOTSfckSJf 29 £ J: o $ ti 5 g&fcffi«<Z) 

[0050] ^*y*-?-oa[jEft»f^(z>fc*tjfcS"c* 

rtfttSrlft^-C ^ * y *^30^DDffl««^|RiW^4>l!tX 
ift *rHK»JHLI8*U»JW't" 

[0 0 5 1 ] r CTi£^£;ft,6ft7i£ t±y hj 
tt, i&ffi^^^K^^rig B B B Ko^SI^«ftL, *S§ ry 
■feyhJ Afrfctt, Sffi*aO^K^{c^ B B B S^«fi|^« 

[0 0 5 2] /I32, 34. 36, 38, AQ&=.*y*J->if£fi^ 

«t o te* * y *^30<&±*k:h! p &m-t <fc 5 

^£*L5« w^ftfr^c, «32£Jf 34***^38* 
£>H, a^^^SiX* -^tU^i^T/f 36, 38, 40^-^ 

^^&42T^;££2x, r^TA^~^A^#42fi2gf$:i2 

t5x-y ^y y K*ttfc3fedW--5 Q Si 3 N 4 Xii^^^ 
^ytWW («itf*975 K) <a£ 5#®^£&;*7:7 p -fc■ 
^OTIg|5±^tK^rb^5o ^ WfgR#:/i?^£tli:jf 44 
^, ^tc^ y •36rtottte»a-»ottH8ofiTi:*fb 



£ 5 1 # fi c i-^Ititt^ j,5gj[t t lc» L 

TSufeft^^^v-^-r^o si 3 n 4 ty^si-ijittt 

[0 0 5 3] n Sl4fc0J;iff^ffc6&TfcoTfc <tV> 
^:MS29^(OP^cD x h ]) *r<o#<i K27ri* 

[0 0 5 4] roj:3lcLTJBfift$Hfc*a[«3a«:, # 
^o^^ey *-f30**sp4 xitS42<tEA<c y«12i:olB 
■C^-f*- K26i»yiJK:lS«SttTV^a, I23tc^$^ 

[0055] mi tm2<Dmmm\^^iv^mmmmv 

So cixtt, iW^^W^JI^fi^ i 
t try y^yy^ <r>mm^£^Ttzrtmm£tiZ k 

[0056] S4AT'(i, *<om&L±\zmtftztix*am 
^MrmtLtz^^v^ h y ^ ^^5i*^rf s¥*ss## 

^S«50±{Cii, *aSSjtt53Sr^L-C>*y h y 

^5ifciBSjic»jBfcsttfcr h y ^^^52t 

^$ttr^s 0 Ki/^st^ hy ^^^52«, 

^ h y y? *5Uz5-7Lt>ftZ>± y h^/u^ir y-t 

^SkSr-S-tfo -<£>T Ku^^t h y ^^^52tt, ^ 

y h y ?*x5ik-mt£tixt> t^v-^hv 

v*x51kmmzj8tfLZinXt>J:ii\ 

[0057] Ltc**y<DX¥<omm\z&^x&z 
k%zbtizmm<Dw&zmmki&®&^*;u#kz 
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[0 0 5 8] *(RW»c*JBW«>^ y tt, j?%^-cfc <9 

(DRAM)tc*5i/^T#5>^sr ta^n^yfy h&g. 

■STIB4 y * y fc LR-o^ti h £r®«-t 6 ^ ir £^fg 

[0 0 5 9] hSl:^< loco h7Vy^ 

* t l oonyfyf-c^^S^S^*^ 
•^y tctti&LT, Hli:H2K/7*lx5J:5 4**««) 

ft, ^or y — k*s fc»«»*ite<oH3i^7^— # 

[0 0 6 0] HI 4 B ttS 1 — 0 3 <omM&l<D— $P5^co(hI 
»42i:y T KU^»12t<^>3^^Sic*5V^T^>r^^— K26 

So 

I00 6 1JH5I4, **W*JUMfc*-*;rt*y**0 

fit) <t£^1-/c£>(^ #*s««SttTl^S 0 ^B B aI 

ttl50 ACD-fey hffifitttt»fiatt^20,000*— AS: 
flb&>K:TEIo-CV*5 0 9J*x.ftnttjfcaW^«:10^80^ 



o«*w»*prtBa!><*y *motttB'<?*— fie 

[0 0 6 2] CtUcJPx.T, H5Sr#J8Li-*Ui r«fe y 
y b/^u^co^(c(^2,000 ATfctK ^*1?><D 

[0 0 6 3] 0611 *36WlcBeoT«iSSixJ.o*» 

fll0- 7 ^^-/^TT*$>^> o 

[0 0 6 4] H7tt, ^rCO^V^ ^ {ZWlkmzmx. hth 
Z>-tey hs<J\'X<D&b<Dm&lZjSlfZ> > ^(Dv"y<^ *<D 

b iti ^ <n m <d mw±i* cioto 

[0 0 6 5] H8f4, A^S5t A^) jr^Hfil 
J: 5t-«< 0 7*— #ttl2#/^h<DHH*flB*r 
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[00 6 6] **934>ttS[ftffl3?°Ttt&fS6fM ]) li 

Stated > * y roffijfcro— $p^oDgi5^»f®Bi-efe5o 
[El 3] 11 tB2<Z)iiaiaKaiJ5!l«>— SB^rosFffiH-C 



[0 6 ] «*<t^</V'^«K*i«t5«liftit3t^^i:©BB 
[17] x^;Mcij£ifce<)K-$-*.£>;h,£-fcs/ h^Vi^ro 

[1218] ^©^-'•<'f'^cD,^3ai^<75ffi5E<D»Kti-**J : W1-5 

10 

12 n+^-r^yP 

14 n K— TltAfrzfcr^^^^A 
16 

18 T'fjVK 

20 Si0 2 € 

22 HP 

24 nmmm 

26 p-n **«^-f*— K 

30 t^vm* 

32, 40 * y ^m.$m&m 

34,38 

36 ^^Ui 

42 7/K=?^* 

44 zy°±^m±wmm 

51 ^^-y-rh-y^^^. 

52 7KV^tvhy j/^^ 
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DEVICE RESISTANCE vs ENERGY 
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DEVICE ON RESISTANCE VS LOAD RESISTOR 
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